Activation of androgen response element by cadmium: a potential mechanism for a carcinogenic effect of cadmium in the prostate.
Cadmium is a transition metal that has been widely used in industry. Epidemiological and animal studies have demonstrated a carcinogenic effect of cadmium on the prostate. Although it has been established that androgen is required for this cancer-inducing process, it is not clear how cadmium interacts with androgen. In this study, the carcinogenic mechanism of cadmium was explored with a focus on interaction of androgen and cadmium at the gene transcription level. An androgen response luciferase reporter was used for analysis of the cadmium activity in the transient transfection assay. Human prostate epithelial cells (LNCap) and liver cells (HepG2) were transfected by the reporter. The result showed that cadmium was able to activate the reporter in the absence of androgen, and that this activation was dependent on the presence of androgen receptor. Cadmium could enhance the androgen response when both androgen and cadmium were applied together to the reporter-transfected cells. Activation of the reporter by cadmium was not associated with cell proliferation or interleukin 6 (IL-6) production, which was proposed to be involved in cadmium-induced carcinogenesis in other experimental systems. Cadmium exhibited a weak ability to induce AP-1. The results demonstrate that cadmium has an androgen-like activity in prostate epithelial cells, and this activity implies a new mechanism for the carcinogenic effect of cadmium in the prostate.